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ON THE THEORY  OF  SURFACE  FORCES.
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Again, let us suppose that the fluid is bounded by concentric spherical surfaces, the interior one of radius r being either large or small, but the exterior one so large that its curvature may be neglected. We may suppose that there is no external pressure, and that the tendency of the cavity to collapse is balanced by contained gas. Our object is to estimate the necessary internal pressure.
' K. 1.
In the figure BDGE represents the cavity, and the pressure required is the same as that of the fluid at such a point as B. [A is supposed to lie upon the external surface.] Since pA = Q, pB=Vj}— VA. Now VA is equal to that part of Vs which is due to the infinite mass lying below the plane BF. Accordingly the pressure required (p£) is the potential at B due to the fluid which lies above the plane BF. Thus
pB= \\\U(f)dxdydz,
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where the integrations are to be extended through the region above the plane BF which is external to the sphere BDCE. On the introduction of polar coordinates the integral divides itself into two parts. In the first from /=0 to /=2r the spherical shells (e.g. DH) are incomplete hemispheres, while in the second part from /=2rto/=oo the whole hemisphere (e.g. IGF) is operative. The spherical area DH, divided by /",
The area IGF=
Thus, dropping the suffix B, we get the unexpectedly simple expression
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If 2r exceed the range of the force, the second integral vanishes and the first may be supposed to extend to infinity.    Accordingly
....(28)the radius of a spherical cavity is neither very large nor very small in comparison with the range of the forces.
